






1.0 Introduction 

1.1 Authority 

In 1986, Congress established the Defense Environmental Restoration Program at 10 U.S.C. 
2701 etseq. This program directed the Secretary of Defense to "carry out a program of 
environmental restoration at facilities under the jurisdiction of the Secretary. 'I 

In March, 1990, the EPA issued a revised National Contingency Plan. Under 40 C.F.R. 
300.120, EPA designated DOD to be the removal response authority for incidents involving 
DoD military weapons and munitions under the jurisdiction, custody and control of DoD. 

Since the beginning of this program, the U.S. Army Corps of Engineers has been the agency 
responsible for environmental restoration at Formerly-Used Defense Sites (FUDS). Since 
1990, the U.S. A m y  Engineering and Support Center, Huntsville, has been the Mandatory 
Center of Expertise and Design Center for Ordnance and Explosives. 
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1.2 Subiect \ 

The Northwest Maneuver Area (hWMA), covering approximately eight million acres, is 
located in central to south-central Oregon. It was utilized by DOD to facilitate a large scale 
force-on-force exercise prior to deployment of the 4th Army into its World War II theatre of 
operations. 

Encompassed within this site’s boundary are six separate formerly used defense sites. They 
are as follows: 

Central Oregon Air to Air Gunnery Range Site No. F100R017000* 
Camp Abbott Site No. F100RO04100* 
Fort Rock Maneuver Area Site No. F100R018000 
Redmond Precision Bombing Range Site No. F100R021900 
Redmond Air to Ground Gunnery Range Site No. F100R021700 
Redmond Army Airfield Site No. F100R002800 

* denotes that an INPR has been completed, and that an OEW project was proposed and 
approved. 

1.3 Pumose 

This Archives Search Report (ASR) compiles information obtained through historical 
research at various archives and records holding facilities, interviews with persons associated 
with the site or its operations, and personal visits to the site. All efforts were directed 
towards determining possible use or disposal of OEW on the site. Particular emphasis was 
placed on establishing the type of munitions, quantities and area of disposal. Information 
obtained during this process was used in developing recommendations for further actions at 
the site. 
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1.4 Scoue 

The entire area of the NWMA was evaluated in assessing the potential for ordnance and 
explosive waste Contamination. The two FUDS properties for which an OEW project has 
been proposed (listed above at paragraph 1.2) are not included in this assessment. 

This report presents the history of the site, description and characterization of the immediate 
surrounding area, real estate ownership information, findings of a visual field survey, and 
OEW (CWM) site analysis, including an evaluation of potential ordnance contamination. A 
separate Executive Summary supplements these ASR FINDINGS and furnishes the 
CONCLUSIONS and RECOMMENDATIONS. 
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a 2.0 Previous Site Investieations 

2.1 Corns of Engineers Documents r 

Under the Defense Environmental Restoration Program (DERP), the Portland District 
prepared a Findings and Determination of Eligibility (FDE) for the Northwest Maneuver 
Area. The FDE determined that the site is eligible for the Defense Environmental 
Restoration Program for Formerly Used Defense Sites under 10 U.S.C. 2701 et seq. 

The FDE states that the site was used as a maneuver area for the Fourth Corps of the U.S. 
Army between September and October 1943. No permanent structures were constructed. 
Based on documented reports of ordnance, the District determined a RAC score of 3 for the 
subject site and recommended further action by CEHND. 

A copy of the Project Inventory Report (INPR) containing the FDE is provided at 
Appendix D. 

2.2 Other Reuorts 

No other investigation reports were found during the preparation of this ASR. 
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3.0 site DescriDtion 

3 .1  Land Usage 

3.1.1 Location 

The Northwest Maneuver Area site encompasses approximately 8 million acres of central and 
south-central Oregon, including portions of Jefferson, Deschutes, Crook, Grant, Lake, 
Hamey and Klamath Counties. 

3.1.2 Past Uses 

The Maneuver Area was obtained under a special use permit by the U.S. Government in 
1943 to facilitate the training of Fourth Army units and personnel in preparation for overseas 
deployment. Records indicate that the units trained with blanks and inert munitions. Prior 
to DOD’s use of the site, it was comprised of six (6) defense sites, mall farms and ranches, 
federal resource agencies ownewmanaged lands. 

3.1.3 Current Uses 

The site contains several small communities and incorporated areas. The vast majority of the 
site is Federally owned open range and forest land and is currently used for cattle grazing, 
agriculture, and timber production purposes. 

3.2 Climatic Data 

The vast majority of the site, which contains several small communities and incorporated 
areas, is high desert, open range and forest lands. Normal airmasses move into the area 
from the Pacific Ocean. This air gives up most of its moisture after crossing the Coastal 
Range and then the Cascade Mountains. This leaves very dry air which flows into the 
Central Oregon plateau. It has a dry season and warm temperatures in summer, a cold and 
slightly wetter winter, and a wide range in temperature. 

Average annual precipitation ranges from about 10 inches a year along the western part of 
the area to approximately 25 inches in the southeastern part of the area. Approximately 33 
per cent of this annual total occurs during the period December through February; 26 per 
cent March through May; 15 per cent in June through August,and 26 per cent September 
through November. Thunderstorms have occurred in the area every month of the year, but 
are most likely late in spring and in summer. 

Relative humidity ranges from about 25 percent in mid-afternoon to 80 percent during the 
early hours of the day in the warmest and driest months. In winter it ranges from 75 percent 
in mid-afternoon to around 80 percent or higher early in the morning. 
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Average snowfall for the area is about 17 inches. There are only 6 to 8 days per year when 
an inch or more of snow falls. It seldom remains on the ground for more than a few days. 
Small hail commonly occurs a few times each winter. 

During the 5-month period of November through March, 70 to 80 per cent of the sky is 
covered with clouds on an average day. In July, however, there is only an average of 15 per 
cent cloud cover. 

An actual tornado has never been officially recorded in the survey area. Dust storms 
sometimes build up to a height of several hundred feet late in spring and summer. 

Climatological data for the site area are summarized in TABLE 3-1. Temperature and 
precipitation data was extracted from the "Soil Survey of Trout Creek-Shaniko Area, Oregon 
(parts of Jefferson, Wasco, and Crook Counties)" for plateau areas. Wind data is from the 
National Weather Service for Burns, OR. which is in Harney County. 

CLIMATOLOGICAL DATA FOR 
NORTHWEST MANEUVER AREA 

TABLE 3-1 

* 

*.* Prevailing wind direction unavailable 

Based on data from Burns, OR - Harney County 

a- 10 
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3.3 Geolow and Soils 

3.3.1 Geology 

The Northwest Maneuver Area falls within two separate provinces; the Columbia 
Intermontane province and the Basin and Range province. The bedrock in the site area 
consists almost entirely of basalt lava flows. The lava plateaus are interspersed with many 
rhyolitic deposits and rhyolite volcanic structures. There are also some deposits of light 
colored volcanic ash. 

The low topographical features are sand dunes, alkali lakes, and shorelines of ice-age lakes. 
The elevated features are prominently volcanic in origin. Another type of elevated feature 
are the ash-ring volcano. These structures were formed by more violent eruptions that were 
assisted by steam. The remaining structure was then cut by wave erosion of the ice-age 
lakes and left standing as islands in the level lava plateaus. 

In the southern half, the site covers an area of extensive faulting. The northwest-southeast 
trending faults have been softened by erosion and are most visible by air. These faults are 
collectively named the Brothers fault and there are at least 25 of them present within the site 
area. Everywhere south of the Brothers fault zone the lava plateau is broken into big fault 
block mountain ranges and valleys; north of it the lava plateau is still relatively intact and 
unbroken by faulting (Alt and Hyndman 1990). 

3.3.2 Soils 

Where there are soils present in the site area they are very thin. For the most part, the 
surface is composed of various outcropping rocks, mostly basalt. In some areas, fault block 
valley floors fdled with muddy sediments that were washed into them from neighboring 
mountains. These Miocene age f i i  and sediments are mostly gravelly and silty sand in 
nature. 

3.4 Hvdroloey 

3.4.1 Ground Water 

Since the site covers such an expansive area even the climate changes within the site. In the 
southeast, the site is very dry and the rainfall very scarce. The rainfall does not develop 
connected stream systems. When it does rain, muddy runoff pours off the mountains and 
into the lowest part of the valleys where it ponds and dries. 

Towards the western edge of the site the region is semi-arid. The region provides just 
enough rainfall to allow lakes to remain full while not allowing any sigSicant drainageways 
to form (Alt and Hyndman 1990). 
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Groundwater studies in this area are non existent. There is very little information on the 
groundwater present in this location. 

3.4.2 Surface Water 

This large area is drained by many streams with the Deschutes and the John Day Rivers 
being the largest. Both of those rivers drain north to the Columbia River. Many of the sites 
are dry lake beds for much of the year. 

3.5 Ecology 

The information on the endangered and threatened species for this site has been provided by 
the U.S. Fish and Wildlife Service and the Oregon Department of Fish and Wildlife. 

The U.S. Fish and Wiidlife Service has indicated that the following Federally protected 
species may be found in the vicinity of the Northwest Maneuver Site: Columbian white- 
tailed deer (Odocoileus virginimus leucurus), endangered; bald eagle (Huliueetus 
leucocephalus), threatened; brown pelican (pelecunus occidentulis), endangered; marbled 
murrelet (Bruchyrumphus mannoratus), threatened; Snake River chinook salmon 
(Oncorhynchus rshuwyrschu), threatened; Snake River sockeye salmon (Oncorhynchus nerka), 
endangered; Oregon silverspot butterfly (Speyeriu zerene hippolytu), threatened; white-footed 
vole (Arborimus ulbipes), candidate; Pacific western big-eared bat (Plecotus townsendii 
townsendii), candidate; northern red-legged frog (Rma uuroru aurora), candidate; tall 
bugbane (Cimhfigu elutu), candidate; Howell's montia (Montiu howellii), candidate. 

The Oregon Department of Fish and Wildlife provided comments on the following State 
threatened and endangered species: bull trout (Sulvelinus confluentus), critical; cascades frog 
(Rmu cmcadae), critical; spotted frog @mu pretiosu), critical; American peregrine falcon 
(Fulco peregrinus), endangered; bald eagle, endangered; northern spotted owl (Shix 
occidentulis cuurinu), threatened; black-backed woodpecker (Picoides urticus) critical; 
burrowing owl (Speofyto cuniculm'u), critical; ferruginous hawk (Buteo regalis), critical; ; 
flammulated owl (Otus flmmeolus), critical; Lewis' woodpecker (Asyndesmus lewis), 
critical; northern goshawk (Accipiter genrilis), critical; pileated woodpecker (Dryocopus 
pileatus), critical; red-necked grebe (Podiceps grisegenu), critical; three-toed woodpecker 
(Picoides m'daciylus), critical; white-headed woodpecker (Dendrocopos ulbolurvutus), 
critical; American martin (Martes americana), critical; Pacific western big-eared bat, critical; 
wolverine (Gulo Zuscus), threatened. 

No additional information on the occurrence of rare or endangered species or natural 
communities is known at this time. This does not mean that other state or federally-listed 
species may not be present within the areas of interest. An on site inspection by appropriate 
state and federal personnel may be necessary to verify the presence, absence, or location of 
listed species, or natural communities if remedial action is recommended as part of the fmal 
ASR. 
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3.6 Demoerauhics of the Area 

This demographic report contains information for seven (7) different counties. General 
information, i.e., population, pop. density, and area square miles, will be used. One county 
(Deschutes) will be shown with all its information as a representation of the entire area. 

Information for the following counties was obtained from the 1988 County and City Data 
Book (N/A means information not available) 

City: Prineville County: Crook 
Area: NIA sq.mi. Area: 2,984 sq.mi. 
POP: NIA POP: 13,200 
PD: NIA persons per sq.mi PD: 4.4 persons per sq.mi. 

City: Lakeview County: Lake 
Area: NIA sq.mi. Area: 8,251 sq.mi. 
POP: 2,526 POP: 7,186 
PD: NIA persons per sq.mi. PD: 0.9 persons per sq.mi. 

City: John Day County: Grant 
Area: NIA sq.mi. Area: 4,525 sq.mi. 
POP: 1900 POP: 8,000 
PD: NIA persons per sq.mi. PD: 1.8 persons per sq.mi. 

City: KlamathFalls County: Klamath 
Area: NIA sq.mi. Area: 5,954 sq.mi. 
POP: NIA POP: 57,500 
PD: NIA persons per sq.rni. PD: 9.6 persons per sq.mi. 

City: Madras County: Jefferson 
Area: NIA sq.rni. Area: 1,789 sq.mi. 
POP: 3,443 POP: 13,676 
PD: N/A persons per sq.mi. PD: 6.9 persons per sq.mi. 

City: Bums County: Harney 
Area: N/A sq.mi. Area: 10,174 sq.mi. 
POP: 2913 POP: 6950 
PD: N/A persons per sq.mi. PD: 0.7 persons per sq.mi. 

The representative area for Northwest Maneuver Area is located near the City of Bend, 
Deschutes County, Oregon. 
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3.6.1 Center of Activity 

The representative area, Sunriver, has numerous centers of activity such as Central Oregon 
Community College, museums, art galleries, Drake Park, Juniper-Park, and other various 
parks located throughout the community. 

3.6.2 Population Density 

City: Bend County: Deschutes 
Area: 21 sq.mi. Area: 3,025 sq.mi. 
POP: 20,425 POP: 74,958 
PD: 972.6 persons per sq.mi. PD: 24.8 persons per sq.mi. 

Population and area are based on the U.S. Department of Commerce, Bureau of the Census, 
1990 statistics, and telephone interviews. 

3.6.3 Business and Industry Profile 

A review of both telephone interviews and County Business Patterns (1990) assisted in 
developing a business profile of the area. The City of Bend's largest employers are: St. 
Charles Medical Center, BendlLaPine School District, Mt. Bachelor Inc., Deschutes National 
Forest, Deschutes County, Sunriver Resort. The community supports mainly retail and 
service industries, along with light industry and manufacturing. 

3.6.4. Type of Housing 

Housing in Bend is composed of both single and multi-family homes. There are 
approximately 9,004 housing units with a median value of $68,800. 

3.6.5 New Development in the Area 

Development in the Bend area includes residential dwellings, increasing tourism, light 
industry and manufacturing. 

3.6.6 Typical Cross-Section of Population 

The percent of those under the age of 18 is 24.8%, over 65 years is 13.5%. The median age 
is 33. Approximately 95.8% of the population is white, 0.2% Black, 2.4% Hispanic, 0.9% 
American Indian or Eskimo, and 0.7% Asian or Pacific Islander. The work force, based on 
the number of establishments, of Deschutes County is broken down into the following: 
manufacturing, 7.2%; agriculture, 1.5%; trade and finance 39.0%; services, 28.9%; 
unclassified, 23.4%. 
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3.6.7 Chambers of Commerce 

Due to the large area covered by the Northwest Maneuver Area, the individual Chamber of 
Commerce may be contacted if more detailed information is needed: 

Bend (Deschutes Co.) Chamber of Commerce (503) 382-3221 
Prineville (Crook Co.) (503) 447-6304 
John Day (Grant Co.) (503) 575-0547 
Klamath Falls (Klamath Co.) (503) 963-3936 
Madras (Jefferson Co.) (503) 475-2350 
Lakeview (Lake Co.) (503) 947-6040 
Bums (Harney Co.) (503) 573-2636 
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4.0 Historical Ordnance Usage 

4.1 Historical Site Summan, 

During the months of September, October and November 1943, the IV Corps of the U.S. 
Army engaged in a series of war maneuvers on 8 million acres of Oregon land. This 10,000 
square mile parcel of land is bigger than the State of New Hampshire and spans the following 
counties: Jefferson, Deschutes, Crook, Grant, Lake, Harney and Klamath. In addition, the 
following Formerly Used Defense Sites ( F U D S )  fall within the maneuver area: Camp Abbot 
(Headquarters of the Maneuver Area), Burns Army Air Field (AAF), Madras AAF, Redmond 
AAF, Redmond Air-to-Ground Gunnery Range, Redmond Precision Bombing Range, Central 
Oregon Air-to-Air Gunnery Range and the Fort Rock Maneuver Area. 

Between 75,000 and 100,000 troops and 12,000 vehicles participated in the war games. The 
red and blue armies were comprised of the 91st, 96th and 104th Infantry Divisions along with 
the 644th and 705th Tank Battalions and the 329th Engineers, as well as other units (Hoegh 
& Doyle 1946). 

According to press accounts of the day, live ammunition was on hand. However, it was not 
to be fired. The ammunition was to be present in containers so that soldiers already 
proficient in f ~ n g  would learn how to better handle live rounds. Reportedly, ammunition 
requirements ran around 2000 tons, and it was moved from place to place to provide for that 
phase of realism (Edwards 1943). One man was reported to have said, "Aren't they going to 
give us any ammo? If I fired one round, I fired a million-all dry" (Bend Bulletin 1943). 

The local newspaper, the Bend Bulletin, provides a running account of the progress of the 
maneuvers. The three month exercise was sub-divided into eight separate "problems" for the 
troops to complete. 

Problem #1: The first problem was to seize Horse Ridge, 17 miles east of Bend, Oregon 
(Bend Bulletin 1943). 

The fighting took place on the 6,000 foot slopes of Hampton Buttes, 2 miles 
north of the Central Oregon Highway. The fighting extended 20 miles south to 
Yreka Butte. 

Problem #2: 

Problem #3: The two armies moved men into an area approximately 30 miles S.W. of Burns 
in a rough triangle bounded by Glass Buttes, a highway junction and the 
hamlet of Wagontire (Bend Bulletin 1943). The local news also stated that 
"ordnance has hauled 2,500 tons of ammunition daily during actual problems to 
both red and blue armies. This includes live ammunition of the heaviest types" 
(Bend Bulletin 1943). Also in this problem, was the defense of the grocery 
stordpost office village of Wagontire. The fiercest fighting was being waged 
along a 20 mile front near Wagontire. 
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Problem #4: Forces attacked astride the new 57 mile military highway west of Wagontire 
(Larcey Boulevard) connecting Highways 395 and 31. 

Problem #5: The 104th’~ objective was to seize Horse Ridge and Bear Creek Buttes. 
Successive objectives of Seven Mile Ridge, Cougar Mountain, North Table 
mountain, Squaw Butte and Watkins Butte were seized in the 38 mile advance 
(Hoegh & Doyle 1946). The Fort Rock area was also a battle scene as troops 
moved northward on either side of China Hat Road (Bend Bulletin 1943). 

The 104th defended Horse Ridge and Bear Creek Butte (Hoegh & Doyle 
1946). 

This problem saw forces crossing the Deschutes River to attack Kline Butte 
and press on to Bend (Hoegh & Doyle 1946). 

Problem #8: The areas included: north of Bend, Sisters, Alfalfa and the Deschutes River. 

At the conclusion of the maneuvers, it was reported that 11 men had died, none by ordnance 
related activities (Bend Bulletin 1943). 

There are several documented reports of ordnance being found on the site. Eleven intact 
MlBl anti-tank training mines were found on the property of Terry Gratix of Christmas 
Valley, Oregon (Sneed 1987). The St. Louis District located 4 additional mines on a site visit 
during the week of 22 May 1995. Also, in 1988 in the sand dunes near Christmas Valley a 
tear drop shape MK43 practice bomb was recovered (EOD Report 1988). 

Although deduding certificates have been obtained for separate FUDS sites within the 8 
million acre maneuver boundary, research has not yielded any certificates pertaining to the 
Northwest Maneuver Area as a whole. 

Problem #6: 

Problem #7: 

Historical research revealed no documented evidence of any CWM usage. 

4.2 Review of Historical Records 

National Archives and Records Administration 
Suitland Branch 

4205 Suitland Road 
Suitland, MD 20409 

All record groups yielded no pertinent information. 
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Washington National Record Center 
4205 Suitland Road 
Suitland, MD 20409 

RG 77 - Records of the Chief of Engineers 
Accession A52-259, Box 1, Camp Abbot 

RG 338 - Records of U.S. Army Commands 
Entry: 4th Army, Box 98 

National Archives 
8th and Pennsylvania 

Washington, D.C. 20408 

RG 153 - Records of the Office of the Judge Advocate General 
Entry: Res. Files 1800-1950, Box 358 & 360 

A book entitled The Historv of Large Scale Maneuvers by Jean Moenk 

National Archives at College Park 
8201 Adelphi Rd 

College Park, MD 20740 

RG 18 - Records of the Army Air Forces 
Air Adjutant General Decimal File: June 1944-46, 686 Okl-Rhode Island, BOX 
2299, Folder, Buildings and Grounds, OR. 

RG 92 - Records of the Office of the Quartermaster General 
Entry: Geographic File, 1936-45, Box 426, Folder, 323.3 Oregon 

RG 269 - Records of the General Services Administration 
Box 8 & 9, Camp Abbot 

Center for Military History 
1099 14th St. N.W. 

Washington, D.C. 20005-3404 

Real estate data. 

Chemical and Biological Defense Agency Command Historical Office 

Aberdeen Proving Ground 
Edgewood, MD 21010 

AMSCB-CIH 

No pertinent information 
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National Archives-Pacific Northwest Region 
6125 Sand Point Way N.E. 

Seattle, WA 98115 

RG 270 - Records of the War Assets Administration 
Real Property Case Files: Box 324, Folder, moving and target range. 

Federal Record Center-Seattle 
6125 Sand Point Way N.E. 

Seattle, WA 98115 

The finding aid did not indicate any possibilities. 

USACOE-Seattle District 
4735 E. Marginal Way 
Seattle, WA 98124-2255 

Real estate data, maps and dedudding information. 

National Personnel Record Center-Military Branch 
9700 Page Avenue 

St. Louis, MO 63132 

RG 18 - Records of the Army Air Forces 
Series: 8-17-23-5-5, Box 3\23, folder, 684 bombing and gunnery range. 
Series: 8-17-24-1-1, Box 22\23, folder, 601.53 leases and loans/ 
Series: 8-17-23-9-3, Box 14\23, folder, 684 general. 
Series: 8-17-24-F-5 (AF-63), Box 21\23, folder, target and bomb. rngs 
Series: 8-17-24-E-5, Box 18\23, folder, driveways, highways and roads & 
abandonment of buildings. 
Boxes 1, 10 & 11 of 23 

RG 342 - Records of the United States Air Force Commands 
Series: 48-22-2-5, Box 1\1, folder, target ranges 

Air Force Historid Research Agency 
600 Chennault Circle 

Maxwell Air Force Base, AL 36112-6424 

History of Walla Walla AAF - 289.53-9-289.53-11, July 94-0ct 94, Box 5. 
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Portland Historical Society 
1230 S.W. Park Avenue 

Portland, OR 97205 

Series of newspaper articles from the Bend Bulletin and the Oregonian. 

Bureau of Land Management 
P.O. Box 151 

Lakeview, OR 97630 

Cultural Resource Inventory on the Alkali Lake Bombing Range. 

No information. 

Bureau of Land Management 
1300 Northeast 44th Ave 

Portland, OR 

Bureau of Land Managment-Prineville District 
185 East 4th St 
Prineville, OR 

Cultural resource map of Central Oregon. 

Deschutes National Forest 
1645 Hwy 20 East 
Bend, OR 97701 

No available information. 

Soil Conservation Service 
20332 Empire Ave., Suite F1 

Bend, OR 97701 
No information. 

Department of Environmental Quality 
2146 N.E. 4th St., Suite 104 

Bend, OR 97701 
No information. 

Department of Fish and Wildlife 
61374 Parrell Rd 
Bend, OR 97702 

No information. 
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Schmick Museum 
128 South East St 

Lakeview, OR 97630 

No information pertinent to the Manuever Area. 

Lake County Museum 
126 South East St. 

Lakeview, OR 97630 

No information. 

Lakeview Historical Society 
P.O. Box 48 

Lakeview, OR 97630 

No information. 

Lake County Examiner 
305 No. F Street 

Lakeview, OR 97630 

Articles on ordnance discovery in Christmas Valley and training at Alkali Lake. 

Lakeview Public Library 
Center Street 

Lakeview, OR 97630 

No information. 

Burns Historical Society 
144 East E Street 
Burns, OR 97720 

No information. 

Burns Public Library 
East E. Street 

Burns, OR 97720 

Newspaper articles pertaining to one of the FUDS within the Northwest Maneuver Area, the 
Central Oregon Air-to-Air Gunnery Range. 
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d 

a 

Harney County Assessor 
450 N. Buena Vista 
Burns, OR 97720 

No information. 

CASU Library 
St. Louis District Corps of Engineers 

St. Louis, MO 63103 

Two publications, Timberwolf Tracks: The History of the 104th Infantry Division, 1942-45, by 
Leo Hoegh and Howard Doyle, 1946, Washington Infantry Journal Press, Washington, D.C. 
and The Deadeyes - The Story of the 96th Infantry Division, by Davidson, Willems, and Kahl 
Washington Infantry Journal Press, Washington D.C. were obtained. 

Central Oregon Community College 
Bend, OR 97701 

No information. 

Deschutes Historical Society 
Idaho Street 

Bend, OR 97701 

General historical information on the area 

Compliance Inspector 
Sunriver Owners Association 

P.O. Box 3278 
Sunriver, OR 97707 

No information. 

Director of Public Works 
Sunrivers Owners Association 

P.O. Box 3278 
Sunriver, OR 97707 

Current maps of the site. 

Sunriver Nature and Environmental Center 
Circle #3 

Sunriver, OR 97707 

WWII era ordnance that has been kept in storage along with historic photos and histories. 
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Deschutes County Sheriff 
1100 N.W. Bond 
Bend, OR 97701 

Ordnance. information. 

Bureau of Land Managment- Prineville District 
185 East 4th St. 
Prinveville, OR 

Cultural resource map of Central Oregon. 

Bowman Museum 
3rd and Main 
Prineville, OR 

No information. 

Crook County Library 
Main St. 

Prineville, OR 

No information. 

4.3 Summw of Interviews 

Interviews were conducted by telephone and in person, both prior to and during the site 
inspection. The primary purpose of these interviews was to make initial contact with 
individuals knowledgeable of the site and to coordinate follow-up visits during the site 
inspection phase of this ASR’s preparation. A list of persons interviewed is included at 
Appendix H. Any pertinent information derived from these discussions is covered within the 
context of this report. 

4.4 Air Photo Intemretation and Map Analvsis 

This report contains only a small portion of the Northwest Maneuver area. The site consists 
of approximately eight (8) million acres. Due to this size, several small areas were looked at 
based on historical reports of activities. Photos and maps will be listed separately for each 
area, and a general overview of the photo interpretation and map analysis will be done for 
each area. 

Photo interpretation and map analysis for areas #1 and #2 (Camp Abbot and Central Oregon 
Air-to-Air Gunnery Range) will not be included in this report. They have been separated out 
and are covered under individual ASR’s. The map and photo listings for these sites are for 
general reference 
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Areas #3 and ##4 will be referred to in this report in a general summary for map analysis and 
photo interpretation. 

Maps, photos, and reports for each area are as follows: 

Area #I 

Maps: Annes Butte (photorevised 1981) 
Benham Falls (photorevised 1981) 

Photos: 
Photos Approx. Frame 

ID# - Date &a& Source - 
30 Jul 1951 1"=1,667' ASCS 35 thru 41 

201 thru 207 

07 May 1968 1"=1,667' ASCS 87 thru 93 
157 thru 163 

Area #2 

Maps: Alkali Buttes (provisional ed. 1984) 
Alkali Lake (provisional ed. 1984) 
Juniper Mtn (provisional ed. 1984 
Venator Canyon (provisional ed. 1984) 

Photos: 
Photos Approx. 

Scale 

28 Jun 1954 1"=1,667' 

Area #3 

Maps: Fossil Lake (1981) 
Sand Rock (1981) 

Frame 
Source ID# 

ASCS 4 t h  11 
9thru 17 
21 thru 28 
159 thru 166 
174 thru 181 
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Photos: 
Photos Approx. Frame 
- Date Scale Source ID# 

23 May 1954 1"=1,667' ASCS 43 thru 49 
140 thru 146 
166 thru 169 

26 Jul 1954 1"=1,667' ASCS 104 thru 108 

08 Sep 1954 1"=1,667' ASCS 53 thru 59 

Map Analysis - Area #3 

This area includes the sand dunes area in Christmas Valley. The two quadrangles (Fossil 
Lake and Sand Rock) for this area do not reveal much in either topographic or planimetric 
features. The topographic features reveal mainly sand dunes, small buttes, and depressions. 
Vegetation is relatively sparse and is mainly on the Sand Rock quad. Drainage is almost non- 
existent on both quads. Planimetric feature include mainly unimproved roads and a few 
wells. Lost Forest Research Natural Area and Christmas Lake Valley are shown on these 
quads. 

Photo Interpretation - Area #3 

No evidence of explosives is evident in this area. This is due to the fact that the site areas 
are located within sand dunes and a dry lake. No dense vegetation was seen in the site area. 
There were, however, a few small tracks within the area. 

Area #4 

Maps: Alfalfa (1962) 
Horse Ridge (photorevised 1981) 

Photos: 
Photos Approx. Frame 
- Date Source ID# 

28 Jul 1951 1"=1,667' ASCS 152 thru 157 
209 thru 214 

11 Aug 1960 1"=1,667' ASCS 33 thru 38 
44 thru 49 

06 May 1968 1"=1,667' ASCS 80 thru 85 
87 thru 92 
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Map Analysis Area #4 

The two quadrangles (Alfalfa and Horse Ridge) for this area reveal several different 
planimetric and topographic features. The planimetric features include mainly unimproved 
roads. There are, however, several light and heavy duty roads evident. A few wells and 
buildings are also seen. 

Photo Interpretation Area #4 

No areas of disturbance were detected in the site area. The terrain is rugged and densely 
covered with vegetation. 
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5.0 Real Estate 
(I) 

5.1 Confirmed DOD OwnershiD LY 

Based on data contained in the FDE, the site was acquired by DOD through a combination of 
lease and permitted use agreements. The INPR provides that the site was acquired by special 
use permits from the Department of Agriculture (DOA) and the Department of Interior 
(DOI), totaling 6,890,880.08 acres. Coupled with the lands of the six military sites within 
the boundary of the NWMA, total acreage available for the Northwest Maneuver Area 
exceeded eight million acres. Because of the vast area covered by this site, and the 
determination that there is a remote probability that OEW hazards exist on the former 
training area, current ownership information is not provided. 

5.2 Potential DOD OwnershiE 

No information indicating DOD ownership of any lands other than those mentioned above 
was uncovered during the archive search. 

5.3 Simifkant Past Ownershi0 Other than DOD 

There is nothing in the records to indicate that there were any historically sisnificant past 
ownerships, other than DOD, with respect to possible OEW contamination. 

5.4 Present Ownershiv 

The Findings and Determination of Eligibility (FDE), cited in Paragraph 2.0, indicates that 
the majority of the former NWMA is owned by federal natural resource agencies. Of the 
federal agencies, the Bureau of Land Management (BLM) - Department of Interior (DOI) is 
the majority owner. There are private in-holdings within the FUDS property, in addition to 
municipalities and unincorporated communities. 
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6.0 Site Inspection 

The site inspection was performed during the period of 2 October 1994 to 8 October 1994 by 
the following St. Louis District personnel 

n 

Dennis W. Gilmore Project Manager 
Gregg Kocher Explosive Ordnance Specialist 

Site Safety Officer 
John Daly Historian 
Jim Luebbert Historian 

Prior to departing for the subject site, Gregg Kocher gave the safety briefing, and safety 
aspects related to the site were discussed. 

On Monday, 3 October 1994, the team began the local records search. Remaining in the 
Portland area, Dennis Gimore reviewed the local District’s files on Camp Abbot and the 
Cenbral Oregon Air-to-Air Gunnery Range. This was followed by visits to the regional office 
of the Bureau of Land Management (BLM) and the Oregon Historical Society. The other 
members of the survey team, having traveled to Bend, Oregon, the previous evening, met 
with BLM District personnel in Prineville, Oregon. They later visited the Crook County 
Library. Returning to Bend, they visited the Deschutes National Forest office, the Public 
Library, the county’s Community Development Department, and the Central Oregon 
Environmental Center. Other than the occasional map, these inquiries yielded nothing of 
significance. 

On Tuesday, John Daly and Dennis Gilmore drove to Lakeview, Oregon, while Gregg and 
Jim proceeded to Burns, Oregon. Local research in each of these locales proved less than 
anticipated. Unsubstantiated reports of ordnance were recounted and general areas outlined 
for visual examination. Common to all of our inquiries was the contention that both 
expended and belted smal l  caliber rounds (and other ordnance related components such as 
magazines and clips) were abundant throughout the entire area. 

Of note relative to the Lakeview research was a newspaper article on the discovery of land 
mines in the Christmas Valley vicinity. This information was previously known and is 
documented in the INPR. 

Prior to our inspection of the site, we interviewed Sgt .  Terry Silbaugh of the Deschutes 
County Emergency Services (Sheriffs Ofice). He indicated the locations of OFU recoveries 
as recently as 1988. Item recovered included a 2.36-inch rocket, artillery, and mortar 
rounds. The areas identified, while within the maneuver area, are also within, or in close 
proximity, to other FUDS properties. We believe, based on our review of historical records, 
that the ordnance identified by SGT Silbaugh are the results of activities on other FUDS, 
namely Camp Abbot and the Redmond Precision Bombing Range and Air-to-Ground Gunnery 
Range. 
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Due to the vastness of this site, our focus was on the areas of previous finds as outlined in 
the INPR. Additionally, we attempted to perform a cursory visual survey of the areas 
identified through our research as having the highest potential for OEW contamination. We 
developed from these records a maneuver overlay and spot checked these areas as we moved 
about throughout the week. It is estimated that we thoroughly examined about one percent of 
the eight (8) million acre site. 

On the last day of the site survey (Friday, 7 October 1994), we attempted to inspect the area 
of Christmas Valley where the land mines had been recovered in 1987. The landowner was 
out of town, and we were unable to access adjacent lands which may hold similar finds. 

Next we surveyed the Sand Dunes area (east of Fossil Lake) where according to the INPR, a 
practice air-drop type bomb was found in 1988. Again, we found no visible indication of 
OEW. It is important to note that the terrain in this area varies greatly as the result of 
blowing, mounding sand. 

On 24 May 1995, while conducting a site survey of a related FUDS property, personnel of 
the St. Louis District completed the site inspection of the NWMA by inspecting the property 
of Mr. Terry Gratrix. In 1987, 11 "practice" land mines were found on this site and 
subsequently disposed of by the 34th EOD out of Sierra Army Depot. No record of this 
incident is available. All EOD reports prior to 1988 have been destroyed. As noted above, 
Mr. Gratrix was unavailable during the previous NWMA site visit. He again would not be 
available, but gave his permission for us to inspect his property. We noted the presence of 
four (4) additional land mines while performing this site inspection. The mines had 
apparently been excavated and removed to the location where they were observed. 

This concluded our site inspection of the former Northwest Maneuver Area. 
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7.0 Evaluation of Ordnance Presence 

Based on the extensive archive searches performed, interviews with local authorities, owners 
and/or occupants of major portions of these DEW'-FLTDS sites, and the results of the site 
investigation, no indications of OEW contamination of the site was found. 

Because of the vast land area covered by the NWMA, it was impractical and unrealistic to 
conduct a visual survey of anythmg other than a relative small portion of the site. Therefore, 
we attempted to reconstruct the layout of the maneuver. From documents obtained during the 
research, a graphic depiction of the exercise was constructed and is shown at Figure 7.1. The 
battle sites were then surveyed with negative results. This negative finding is consistent with 
historical documents which state that no live firing of weapons occurred. 

Several reports of OEW recoveries were noted in interviews and local authorities report 
discoveries of OEW on lands within the boundary of the NWMA. Our findings are that these 
lands are listed separately in the OEW database and as such should be addressed under their 
respective project. The sites of reported OEW recoveries include Camp Abbot 
(F1OOR004100), the Central Oregon Air to Ground Gunnery Range (F100R017000), and the 
area of the Redmond Air to Ground Gunnery Range (FlOOR021700) and Precision Bombing 
Range (F100R021900). An INPR has been completed on each of these sites, and an OEW 
project was recommended for Camp Abbot and Central Oregon Air to Ground Gunnery 
Range. It is recommended that the two Redmond INPRs be revised to include an OEW 
project. Sgt. Terry Silbaugh, Coordinator of the Deschutes County Emergency Services 
Division, reports that on average three recoveries a year are made within the vicinity of these 
two sites. 

a 

Two incidents of significance with respect to OEW were noted. The significance arises from 
the fact that no information relative to activities which may have resulted in the OEW was 
found during the conduct of research for this ASR. Therefore, the origins of the ordnance 
remains an unknown. The location of the recovered items is not on any lands identified as 
FUDS. One possible explanation is that the ordnance items originated from maneuvers 
conducted at Fort Rock which is approximately 20 miles northwest of the town of Christmas 
Valley. 

One incident was the recovery of an AN-MK 43 practice bomb in March 1988. This item 
was located in the Sand Dunes area, approximately 14 miles north of the town (Christmas 
Valley). A copy of the EOD report is included at Appendix D. 

The second incident involved the recovery of 11 anti-tank mines. The mine field was 
discovered when the wheel of a trailer detonated one of the mines, blowing off the wheel and 
tire. The responding EOD unit detected and detonated the 11 remaining mines. Verbal and 
written accounts of this incident report either 11, 12 or 13 land mines. This site is 
approximately 6 miles northwest of Christmas Valley. Four practice mines were observed 
during the site visit. These had been excavated by the landowner, over a period of time 
subsequent to the EOD's disposal actions. 
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Other recoveries noted in the INPR include an unspecified type bomb in the vicinity of Lake 
Abert and an "anti-personnel" fragmentation bomb in the vicinity of Silver Lake. No 
documentation of these incidents was found nor any records of activity occuning at these 
locations. 
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8.0 Technical Data of Ordnance and Explosives 

8.1 Ordnance Related Mission 

The Northwest Maneuver Area was used in 1943 for the training of IV Corps units of the 
U.S. Army and personnel scheduled for overseas deployment. Within the maneuver area are 
six separate formerly used defense sites. The ranges on some of these sites were used by 
units of IV Corps for live fire exercises. These sites are documented under separate reports 
and will not be covered in this section. 

The military units participating in the maneuvers reportedly carried live ammunition into the 
field to create an atmosphere of realism, however all records indicate it was not fired. 
Historical documentation reports only practice ammunition was used. Even the bombers 
participating in the exercise dropped bags of flour to mark the location of hits. While some 
live ordnance was found in the maneuver area, indications are this material was overflow 
from the live fire exercises performed on one of the formerly used defense sites referred to 
above. 

There is no historical evidence of any chemical warfare mission or chemical warfare materials 
being utilized as part of the maneuvers. 

8.2 Description of Ordnance 

The MlBl Practice Land Mines, which were discovered in the maneuver area, contained 
smoke, a fuze, and sand in place of the explosive filer. 

The small arms in use at the time may have included .45 caliber blanks for the side arms and 
.30 caliber blanks for the M-1 rifles and machine guns. 

There was also a 4.5-pound AN-Mk 43 Navy Practice Bomb discovered in 1988 at Christmas 
Valley. While found within the Northwest Maneuver Area, the bomb is unlikely to have been 
a result of the maneuvers. 

See Appendix C for complete nomenclatures. 

8.3 References 

OP 1664, Vol 2, "U.S. Explosive Ordnance," dated 28 May 1947. 
TM 9-1904, "Ammunition Inspection Guide," dated 2 March 1944. 
TM 43-001-27, "Army Ammunition Data Sheets," dated 29 April 1994. 
TR-1370-A, "Miscellaneous Ammunition," dated 24 March 1930. 
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7.0 Evaluation of Other Site Information 

Research did not reveal any other environmental concerns in the Northwest Maneuver Area. 
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